the over-all control of fluid balance as effected by the above mechanism.
There has recently been demonstrated the existence of stretch receptors in the thoracic region which respond to changes in volume of the extracellular fluid, independent of changes in tonicity (2-4). There are two possible mechanisms whereby this volume control can be explained: r) a neural or hormonal control of antidiuretic hormone release, or 2) a reflex effect on renal hemodynamics.
It is the purpose of these experiments to investigate simultaneously the changes occurring in antidiuretic hormone activity and renal hemodynamics under various conditions which activate the latter mechanism. It is necessary that the experimental conditions chosen be such that little, if any stimulation of the osmoreceptors occurs. In this way it can be determined if this type of direct volume regulation is effected by control of antidiuretic hormone release or by some direct action on renal hemodynamics.
METHODS
Female dogs (8.8-17.5 kg) served as the experimental animal, and were in all cases observed for a minimum of 3 days prior to being used for an experiment.
On the experimental day all food was withheld, but, depending on the experiment, water was either allowed up to the time of the experiment or withheld for 18 hours prior to the experiment.
The surface area in square meters was obtained for each animal from a nomogram.
The experiments were divided into four series: a) Hemorrhage and subsequent reinfusion. The left external jugular vein was isolated high in the neck and by use of an catheter and fluoroscopy, the catheter was passed x-rav down via the external jugular vein into the superior vena cava to a point approximately one centimeter above the heart. This catheter was used to obtain all blood samples for chemical analvses as well as antidiuretic hormone assays. It was also used for the measurement of central venous pressure, while the right common carotid artery was used for measurement of mean arterial pressure. To avoid errors in collecting urine and washing the bladder for the clearance studies, the ureters were cannulated with polyethylene tubing (P.E. 160) approximately at their entrance to the bladder and passed a distance of 4-5 cm up toward the renal pelvis. Urine was collected directly from the ureteral cannulas into a graduated cylinder. Renal clearance studies were performed by standard techniques.
The chemical determination of creatine was as described by Hoffman (7) and PAH determinations were by the method of Brun (8) . and Bloom (I 5). The reaction did not appear to interfere with the ADH assay in that the ao-minute collection period was over before the anaphylactoid reaction appeared. In all the above experiments, the anesthetic employed was sodium pentobarbital. Glauser and Selkurt (16) have shown that there is no depression of renal function for up to 5 hours using this anesthetic.
As the experiments reported here were completed in less than 3 hours and each animal was its own control under comparable anesthetic conditions, the effect of anesthesia is essentially ignored.
D. Negative pre.ssure breathing (N.P.B.). The production of a diuresis by the selective increase in vascular volume of the thorax by negative pressure breathing, is not as consistent as the reports of Sieker, Gauer and Henry (I 7, 18) and Gauer et al. (3) indicate.
For this reason, experimental procedure was varied in different animals in an effort to produce a more uniform response to N.P.B. Inasmuch as it has been reported that chloralose is one of the few anesthetic agents with which an uncomplicated water diuresis can occur ( I g), sodium pentobarbital was substituted by morphine-chloralose anesthesia.
When consistent responses to N.P.B. were still not obtained, the animals were no longer hydrated before the experiment because as Surtshin et al. (20) point out, N.P.B.
causes a diuresis more consistently when the control urine flows are below 0.2 cc/min/ kidney. This modification failed to produce more uniform results. Noting the views of Smith (12) that restraining a dog on its back constitutes a serious impediment to venous return, the experimental procedure was changed to the extent that animals henceforth were anesthetized and placed unrestrained on their sides. Here again, consistent responses of urine flow to N.P.B. were not obtained, so despite DeBodo's report (2 I) that the amount of morphine used had no antidiuretic effect, it was felt elimination of all morphine would be beneficial. Following this, all animals were subjected to an 18-hour dehydration period prior to the experiment to obtain even lower control urine flows. When this also failed to aid in obtaining a consistent response, the animals were hemorrhaged 5 % of their estimated blood volume to decrease control urine flows and increase the circulating level of ADH.
Thus, if any reflex inhibition of ADH were to occur by negative pressure breathing, it would more likely be evident in these experiments.
However, here as in the other six groups, a consistent diuretic response to N.P.B. was not obtained.
The repetition of these N.P.B. experiments without any anesthesia was considered, however it was felt the degree of surgery and the length of the experiment would not make this feasible. Also, a small degree of stress, inevitable when working with an unanesthetized dog, evokes a release of ADH.
The question continually arose throughout the course of these experiments if the apparatus used for the production of negative pressure breathing was actually transmitting the negative pressure to the dog. For this reason a side-arm on the tracheal cannula was connected to a water manometer and it was seen that the pressure at the trachea was the same as in the reservoir bottle. A cannula was placed between the ribs into the thorax and here also demonstrated that the negative pressure was transmitted.
There was an increase of 25 % or more in urine flow due to N.P.B. in 6 of the 31 experiments (19.4 %). In 4 of the 3 I experiments (I 2.9 %) there was a decrease in urine flow of 25 % or more, and in the remaining 2 I experiments (67.8 %) the change in urine flow amounted to less than 25 %. The anesthetic, degree of hydration or position of the animal had no consistent effect on the diuresis or antidiuresis due to N.P.B. The arbitrary division of the results of the negative pressure breathing experiments into those producing a diuresis of 25 % or more over control flows and those producing an antidiuresis of 25 % or more was necessitated by the irregular response to N.P.B. in all the above experimental groups. Even with this division, the only statistically significant change in either the experiments showing a diuresis or antidiuresis was a decrease in central venous pressure, which in itself is an indication that the negative pressure was being transmitted.
A careful study of the six negative pressure breathing experiments in which a diuresis was obtained ( fig. 4) 
